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MS-LS2 Ecosystems: Interactions, Energy, and Dynamics

MS-LS2 Ecosystems: Interactions, Energy, and Dynamics

Students who demonstrate understanding can:

MS-LS2-1. Analyze and interpret data to provide evidence for the effects of resource availability on organisms and
popliations of omanisms inan ecosystem. [Carfication Statement: Emphasis Is on cause and effect relationships between resources and
growth of iIndwvickal organisms and the numbers of arganisms In ecosystems during pertods of abundant and scarce resources. |

MS-LS2-2. Construct an explanation that predicts patterns of interactions among organisms across multiple ecosystems.

[Carfication Statement: Emphasis is on predicting consistent patterns of interactions in different ecosystems In terms of the r h

among and

organisms and ablotic components of ecosystems. Examples of types of interactions could Indude competitive, predatory, and mutualy benefical ]
MS-LS2-3. Develop a model to describe the cycling of matter and flow of enerqy among living and nonliving parts of an
« [Canfication Statement: Er-o“msl'mombnqmemrmmmcndmrmfb«cfmlrmammdvmwmm ad on

defining the boundanes of the system.] [

t does not inchude the use of chemical reactions to descrbe the processes. )

MS-LS2-4. Construct an argument supported bv emomcal e\ndenee that changes to physical or biological components of an

ecosystem affect ponulatlons [Qanfication Satement: Emphasis & on recognzing patterns in data and making warmranted Inferences about changes
In populations, and on evaluating empincal evidence supporting arguments about changes to ecosystems. )

MS-LS2-5. Evaluate competing design solutions for maintaining biodiversity and ecosystem services.*

[Carfication Statement:

Examples of ecosystem services could Include water purification, nutrient recycing, and prevention of sodl erosion. Examples of design solution constraints could
Indude scentific, economic, and social considerations.

OXPOAtoNs J0OVE WerT

—

Devaloping and Using Modals
Modedng in 6-8 bulids on k-5 expeniences and
progresses to deveioping, using, and revising models to
describe, tes2, and predict more abstract phenomena and
desgn systems.
= Develop a model to describe phenomena. (MS-LS2-3)
and Data

Analyzing Interpreting

Analyzing data in 6-8 bulds on K-5 expenences and
progresses to extending guantitative analysis to
Ivestigations, distinquishing between comelation and
causation, and basic statstical technigues of data and
eTor analysis.

* Analyze and interpret data to provide evidence for

Connections to Nature of Sclence
Sclentific Knowledge Is Based on Empirical
Evidence

* Science dsoplines share common rnues of obtaining
and evaluating empincal evidence. (MS-LS2-4)

compete with each cther for limited resources, acoess to which
consequently constrains their growth and reproduction. (MS-LS2-
1)

= Growth of organisms and population Increases are limited by
wbmmn

= Smikarh may reduce the number of
mammmdmm

In may
d that each ﬂnduir

mmummnmm

trc of dmmw
environments, both bving and noniiving, are shared. (MS-LS2-2)
LS2.8: Cycle of Matter and Energy Transfer In Ecosystems
= Food webs are models that demonstrate how matter and energy
= * b d and
as the three armuns interact within an ecosvstem. Transfers of
matter into and out of the physcal environment ocour at every
level. Decomposers recyde nutrients from dead plnt or animal
matter back to the sof in terestrial environments or to the
water In aquatic envionments. The atoms that make up the
organisms in an ecosystem are cyced repeatedly between the
Iving and nonlving parts of the ecosystem. (MS-LS2-3)

Patterns

= Fattems can be used to ientfy cause and
effect refationships. (MS-L52-2)

m-.-um
= Cause and effect relabionships may be used to

predict phenomena In natural or designed

systems. (MSLS2-1)

Enargy and Matter

= The transfer of energy can be tracked as
energy flows through a natural system. (MS-
LS2-3)

Stabliity and Change

= Smal changes In one part of a system might
cause large changes In ancther part. (MS-
LS24)INS-LS2-5)

‘World

= The use of technologies and any Imitations
on their use are driven by indwvidual or
socketal neads, desires, and valkues; by the

resources, and economic
LS2.C: Ecosystem and Resillence use varies from region to region
= Ecosystems are dynamic in nature; their charactertstics can vary and over tme. (|
over time. Disruptions to any physical or blological component of
an ecosystem can lead o shifts in all ks populations. (MS-LS2-4)
* Biodiversty describes the vaniety of species found in Earth's Connections to Nature of Sclence
| and The completeness or
ntegrity of an s biod b oftenused 252 Sclentific Assumes an Order and
measure of its health. (MS-L52-5) Consistency In Natural
mnx mwm = Soence assumes that cbiects and events in
= Changes In biodh cn h s es, such as natural ocour In
food, energy, and mecd s wel as that that are understandable
humans rely on—for example, water purtfication and recyciin and observation. (MS-L52-3)
( secondary to MSLS2-5) Sclence Addresses Questions About the
ETS1.B: Devadoping Possible Solutions Natural and Material Worlkd
= There are for evak = Soentific knowledoe an the

solutions with
respect to how wel they meet the criteria and constraints of 2
problem. (secondary to MS-LS2-5)

other OCIs in this

Connecbons to grade-tand MS.PS1.B (M5-52
MS.ESS3.A (M5-152-1),(MSAL52-4); MS.ESS3.C (MS-L52- 1; 5'61524).(?1
Artication aooss grade-bands: 1L.LS1L.B -2);

-3); HS.ISI.I(NE-!SIQ) MS.LS4.C (MS-LS2-4); MS.LS4.D (MS-LS2-4); MS.ESS2.A (MS-L52-2),(MS-LS2-4);

=) ).(ﬁu‘;z-o), 3154.D (M5152-1),(M5-1524); 5.L52.A (M5-152-1),(M5-152-3); S.52.B (M54152-3);

HS.PS3.B (M5-LS2-3); HSILS1.C (MS-LS2-3); HS.LS2.A (MS-LS2-1)(MS-152-2),(MS-LS2-5); HS.LS2.B (MS-LS2-2),(MS-LS2-3); MS.LS2.C (MSL52-4) (MS-L52-5); MS.LS2.D (MS-

LS2-2); MS.1S4.C

-1) (MS-LS2-4); MS.LS4.D (MS-LS2-1) (MS-S2-4) (MS-LS2-5); HS.ESS2.A (MS-152-3): MS.ESS2.E (MS-LS24); MS.ESS3.A (MS-1S2-1

S-LS2-5);

Pencormance
ExPectations
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Performance Expectation




MS-LS2 Ecosystems: Interactions, Energy, and Dynamics

MS-LS2 Ecosystems: Interactions, Energy, and Dynamics

Students who demonstrate understanding can:

MS-LS2-1. Analyze and interpret data to provide evidence for the effects of resource availability on organisms and
populations of organisms in an ecosystem. [Carfication Statement: Emphasis bs on cause and effect relstionsips between msources and
growth of iIndwvickal organisms and the numbers of arganisms In ecosystems during pertods of abundant and scarce resources. |

MS-LS2-2. Construct an explanation that predicts patterns of interactions among organisms across multiple ecosystems.
[Canfication Statement: Emphasis Is on predicting consistent patterns of interactions In different ecosystems in terms of the relabonships among and between
organisms and ablotic components of ecosystems. Examples of types of interactions could Indude competitive, predatory, and mutually benefical)

MS-LS2-3. Develop a model to describe the cycling of matter and flow of enerqy among living and nonliving parts of an
« [Canfication Statement: Er-o\rarl'moembnq:hemmemmcndmrmfb«cfm-mammoﬂmwn@wm ad on

defining the boundanes of the system.] [

t does not inchude the use of chemical reactions to descrbe the processes. )

MS-LS2-4. Construct an argument supported bv emomcal evndenee that changes to physical or biological components of an
ecosystem affect ponulatlons [Qanfication Satement: Emphasis & on recognzing patterns in data and making warmranted Inferences about changes
In populations, and on evaluating empincal evidence supporting arguments about changes to ecosystems. )

MS-LS2-5. Evaluate competing design solutions for maintaining biodiversity and ecosystem services.*

[Carfication Statement:

Examples of ecosystem services could Include water purification, nutrient recycing, and prevention of sodl erosion. Examples of design solution constraints could
Indude scentific, economic, and social considerations.

OXPOAtoNs J0OVE WerT

Geveloped Lsing the Tollowing Sements from the NRL Gocument A 77

Devaloping and Using Modals

Modedng in -8 bulids on k-5 expeniences and

progresses to developing, using, and revising models to

describe, test, and predict more abstract phenomera and

desgn systems.

= Develop a model to describe phenomena. (MS-LS2-3)
and Interpreting Data

Analyzing

Analyzing data in 6-8 bulds on K-5 expenences and
progresses to extending guantitative analysis to
Ivestigations, distinquishing between comelation and
causation, and basic statistical technigues of data and
eTor analysis.

* Analyze and interpret data to provide evidence for

Connections to Nature of Sclence
Sclentific Knowledge Is Based on Empirical
Evidence

= Sclence dsoplines share common nues of cbtaining
and evaluating empincal evidence. (MS-LS2-4)

compete with each cther for limited resources, acoess to which
consequently constrains their growth and reproduction. (MS-LS2-
1)

= Growth of organisms and population Increases are limited by
wbmﬂ‘s—&l)

- reduce the number of
mmw&'“ﬁ*mﬂbmdmm

In may
o that each ﬁnduir

mmumwmum

me of dwmw
environments, both bving and noniiving, are shared. (MS-LS2-2)
LS2.8: Cycle of Matter and Energy Transfer In Ecosystems
= Food webs are models that demonstrate how matter and energy
= * b d and
as the three armuns interact within an ecosvstem. Transfers of
matter into and out of the physcal environment ocour at every
level. Decomposers recyde nutrients from dead plnt or animal
matter back to the sof in terestrial environments or to the
water In aquatic envionments. The atoms that make up the

Patterns

= Fattems can be used to ientfy cause and
effect refationships. (MS-L52-2)

m-.-um
= Cause and effect relationships may be used to

predict phenomena In natural or designed

systems. (MSLS2-1)

Enargy and Matter

= The transfer of energy can be tracked as
energy flows through a natural system. (MS-
LS2-3)

Stabliity and Change

= Smal changes In one part of a system might
cause large changes In ancther part. (MS-
LS24)INS-LS2-5)

‘World

= The use of technologies and any Imitations
on their use are driven by indwidual or
societal needs, desires, and vakues; by the

organisms in an ecosystem are cyded repeatedly between the differences in such factors as dimate, natural
Iving and nonlving parts of the ecosystem. (MS-LS2-3) resources, and economic
LS2.C: Ecosystem and Resilience use vanies from region to region
= Ecosystems are dynamic in nature; their charactertstics can vary and over tme. (|
over time. Disruptions to arvy physical or blological component of
an ecosystem can lead o shifts in all ks populations. (MS-LS2-4)
- mmmmdwsmmnm Connections to Nature of Sclence
| and The completeness or
Integrity of an ecosystem's blodversity s often used 25 2 Sclentific Assumes an Order and
measure of its health. (MS-L52-5) Consistency In Natural
LS4.D: Blodiversity and Humans = Soence assumes that cbiects and events in
= Changes In biodh can iy h s es, such as natural ocour In
food, energy, and meds s wel as that that are understandable
humans rely on—for example, water purtfication and recyciin and observation. (MS-L52-3)
( secondary to MSLS2-5) Sclence Addresses Questions About the
ETS1.B: Devadoping Possible Solutions Natural and Material Worlkd
= There are for evak solutions with = Soentific knowledoe an the
respect to how wel they meet the criteria and constraints of 2 consequences of actions but does not
problem. (secondary to MS-LS2-5) ribe the that

—

(MS-LS2-3); us.tsumsu}z) MS.LS4.C (MS-LS2-4); MS.LS4.D (MS-LS2-4); MS.ESS2.A (MS5-152-1),(MS-LS2-4);

Connectons to other OCIs in this grade-bant MS.PS1.B
MS.ESS3.A (M5-152-1),(MSAL52-4); MS.ESS3.C (MS-L52- 1; 5"51524).(“
Artication aooss grade-bands: 1L.LS1L.B -2);

LS2-2); MS.1LS4.C (MS-L52-1) (MS-LS24); MS.LS4.D (MS-LS2-1) (MS-S2-4) (MS-LS2-5); HS.ESS2.A (MS-1S2-3): MSESS2.E (MS-LS2-4); MS.ESS3.A (MS-L52-1

-1).(%52—0). 3154.D (M5152-1),(M5-1524); 5.L52.A (M5-152-1),(M5-152-3); S.52.B (M54152-3);
MS.PS3.B (MS-LS2-3); HS.LS1.C (MS-LS2-3); MS.LS2.A (MS-LS2-1)(MS-L52-2) (M5-LS2-5); HS.LS2.B (M5-LS2-2),(MS-L52-3); MS.LS2.C (MSL52-4) (MS-L52-5); MS.LS2.D (MS-

S-LS2-5);

Foundation
Boxes
SEP

Ddl

CCC
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Science and .:ngineering Practices
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Why science teachers
should not be given
playground duty.




AT

Whats the big idea ¢

Scientific and Engineering Practices

1. Asking questions
and defining
problems

2. Developing and
using models

3. Planning and
carrying out
investigations

4. Analyzing and
interpreting data

5. Using mathematics and
computational thinking

6. Developing explanations
and designing solutions

7. Engaging in argument
from evidence

8. Obtaining, evaluating,
and communicating
information



AT

Whats 4he big idea 7

The Big Idea

of the goal Is to answer a question) then
students are doing science.

of the goa is to define and solve a
Proolem, then students are cloing
engineering.

APPendix =



Science and fingineering M

Practices

Students cannot Fu”g understand
scientific anc engjneering ideas without
enga ing in the Practices of inc]uir9 and
the cfscourses bﬂ which such ideas are
ceveloped and refined.

APPendix =
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Crosscuttin g Concepts

D A s S

Patterns

Cause and effect: mechanism and explanation

Scale, pro Sortion and c]uantitg

Sgstems and system models

Energy and matter: flows, cgcles and conservation
Structure and function

Stabilitg and change
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Cross Cuth ng, Concepts

Across Disciplines

Photosynthesis Earthquakes Electricity
< ENERGY >

Within A Discipline

Cells Organ Systems Ecosystems
Scale .

A




MS-LS2 Ecosystems: Interactions, Energy, and Dynamics

MS-LS2 Ecosystems: Interactions, Energy, and Dynamics

Students who demonstrate understanding can:

MS-LS2-1. Analyze and interpret data to provide evidence for the effects of resource availability on organisms and
populations of organisms in an ecosystem. [Carfication Statement: Emphasis bs on cause and effect relstionsips between msources and
growth of iIndwvickal organisms and the numbers of arganisms In ecosystems during pertods of abundant and scarce resources. |

MS-LS2-2. Construct an explanation that predicts patterns of interactions among organisms across multiple ecosystems.
[Carfication Statement: Emphasis is on predicting consistent patterns of interactions in different ecosystems In terms of the r hips among and
organisms and ablotic components of ecosystems. Examples of types of interactions could Indude competitive, predatory, and mutualy benefical ]

MS-LS2-3. Develop a model to describe the cycling of matter and flow of enerqy among living and nonliving parts of an
« [Canfication Statement: Er-o“msl'mombnqmemrmmmcndmrmfb«cfmlrmammdvmwmm ad on

defining the boundanes of the system.] [

t does not inchude the use of chemical reactions to descrbe the processes. )

MS-LS2-4. Construct an argument supported bv emomcal e\ndenee that changes to physical or biological components of an
ecosystem affect ponulatlons [Qanfication Satement: Emphasis & on recognzing patterns in data and making warmranted Inferences about changes
In populations, and on evaluating empincal evidence supporting arguments about changes to ecosystems. )

MS-LS2-5. Evaluate competing design solutions for maintaining biodiversity and ecosystem services.® [Carfcaton Satement:
Examples of ecosystem services could Include water purification, nutrient recycing, and prevention of sodl erosion. Examples of design solution constraints could
Indude scentific, economic, and social considerations.

OXPOAtoNs J0OVE WerT

Devaloping and Using Modals
Modedng in 6-8 bulids on k-5 expeniences and
progresses to deveioping, using, and revising models to
describe, tes2, and predict more abstract phenomena and
desgn systems.
= Develop a model to describe phenomena. (MS-LS2-3)
and Data

Analyzing Interpreting

Analyzing data in 6-8 bulds on K-5 expenences and
progresses to extending guantitative analysis to
Ivestigations, distinquishing between comelation and
causation, and basic statstical technigues of data and
eTor analysis.

* Analyze and interpret data to provide evidence for

Connections to Nature of Sclence
Sclentific Knowledge Is Based on Empirical
Evidence

* Science dsoplines share common rnues of obtaining
and evaluating empincal evidence. (MS-LS2-4)

compete with each cther for limited resources, acoess to which
consequently constrains their growth and reproduction. (MS-LS2-
1)

= Growth of organisms and population Increases are limited by
wbmmn

= Smikarh may reduce the number of
mammmdmm

In may
d that each ﬂnduir

mmummnmm

trc of dmmw
environments, both bving and noniiving, are shared. (MS-LS2-2)
LS2.8: Cycle of Matter and Energy Transfer In Ecosystems
= Food webs are models that demonstrate how matter and energy
= * b d and
as the three armuns interact within an ecosvstem. Transfers of
matter into and out of the physcal environment ocour at every
level. Decomposers recyde nutrients from dead plnt or animal
matter back to the sof in terestrial environments or to the
water In aquatic envionments. The atoms that make up the
organisms in an ecosystem are cyced repeatedly between the

Patterns

= Fattems can be used to ientfy cause and
effect refationships. (MS-L52-2)

m-.-um
= Cause and effect relabionships may be used to

predict phenomena In natural or designed

systems. (MSLS2-1)

Enargy and Matter

= The transfer of energy can be tracked as
energy flows through a natural system. (MS-
LS2-3)

Stabliity and Change

= Smal changes In one part of a system might
cause large changes In ancther part. (MS-
LS24)INS-LS2-5)

‘World

= The use of technologies and any Imitations
on their use are driven by indwvidual or
socketal neads, desires, and valkues; by the

Iving and nonlving parts of the ecosystem. (MS-LS2-3) resources, and economic
LS2.C: Ecosystem and Resillence use varies from region to region
= Ecosystems are dynamic in nature; their charactertstics can vary and over tme. (|
over time. Disruptions to any physical or blological component of
an ecosystem can lead o shifts in all ks populations. (MS-LS2-4)
* Biodiversty describes the vaniety of species found in Earth's Connections to Nature of Sclence
| and The completeness or
ntegrity of an s biod b oftenused 252 Sclentific Assumes an Order and
measure of its health. (MS-L52-5) Consistency In Natural
mnx mwm = Soence assumes that cbiects and events in
= Changes In biodh cn h s es, such as natural ocour In
food, energy, and mecd s wel as that that are understandable
humans rely on—for example, water purtfication and recyciin and observation. (MS-L52-3)
( secondary to MSLS2-5) Sclence Addresses Questions About the
ETS1.B: Devadoping Possible Solutions Natural and Material Worlkd
= There are for evak = Soentific knowledoe an the

solutions with
respect to how wel they meet the criteria and constraints of 2
problem. (secondary to MS-LS2-5)

other OCIs in this

Connecbons to grade-tand MS.PS1.B (M5-52
MS.ESS3.A (M5-152-1),(MSAL52-4); MS.ESS3.C (MS-L52- 1; 5'61524).(?1
Artication aooss grade-bands: 1L.LS1L.B -2);

-3); HS.ISI.I(NE-!SIQ) MS.LS4.C (MS-LS2-4); MS.LS4.D (MS-LS2-4); MS.ESS2.A (MS-L52-2),(MS-LS2-4);

=) ).(ﬁu‘;z-o), 3154.D (M5152-1),(M5-1524); 5.L52.A (M5-152-1),(M5-152-3); S.52.B (M54152-3);

HS.PS3.B (M5-LS2-3); HSILS1.C (MS-LS2-3); HS.LS2.A (MS-LS2-1)(MS-152-2),(MS-LS2-5); HS.LS2.B (MS-LS2-2),(MS-LS2-3); MS.LS2.C (MSL52-4) (MS-L52-5); MS.LS2.D (MS-

LS2-2); MS.1S4.C

-1) (MS-LS2-4); MS.LS4.D (MS-LS2-1) (MS-LS2-4) (MS-LS2-5); HS.ESS2.A (MS-152-3): MS.ESS2.E (MS-LS2-4); MS.ESS3.A (MS-1S52-1) (MS-LS2-5):

Connections
within NGSS
and to CCSS
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Analyze and intcrl:)rct data to Provicle
evidence for the etfects of resource

availabilitg on organisms and

Populations of organisms N an
ecosgstem



% Dimensional Leaming w

) Whets the big idea 7
Dissected

Analgze and interloret data to Providc
evidence

resource availabilitg on organisms and
Populations of organisms IN an ecosystem

the etHfects of resource availability on
organisms and Populations of
organisms N an ecosgstem
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lmplications for Instruction

Past 7th Grade Life Current Middle Grades

Science CA Standard CA NGSS AcloPtccl
Standard

Students know Pla nts
and animals have Use argument
levels of organization sup orted ]39 evidence
for structure and for how the boclg s a
Function, iﬂClUCliﬂg system of interacting
ce”sj tissues, organs, subsgstems ComPosecl
organ SQS’CCWS and of groups of ce”s.

whole organism.
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NGSS
Middle School Conversation



NGSS
Setty ng a New Course o e by 187
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California Science E_xPcrt
Panel (SEP)

27 Science E:xl:)erts who are rePresentative of the
SRT

— K~12 Teachers, COE Science Leaders, IHE

Facultg, Business, ln&ustrgj and Informal
Science Centers

— Noted Scientist Advisors
e Dr. Bruce Alberts
- Dr. Helen Quinn
e Dr. Art Sussman
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What Research 5895

e CASS&C: Students in inteératecl biologg
scored the same or better than students in

traditional biologg on the Golden State Exam.
Scott, G 2000)

e Al [toP scoring ]countries rcquirc
Particil:)ation In intcgrated science instruction
through | ower Seconclarg and seven of 10
countries continue that instruction through
Grade 10, roviclinga strong foundation in
scientific lltcracg. Achieve (2010).



Criteria for Design AT
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FPEs must : ’

Be arranged to Proviclc a TRANSITION from
clcmcntarg to high schoo

ALIGN with CCSS ELA and Math

Build WITHIN and ACROSS gracle levels

Be BALANCED in complexitg and quantitg at
each gracle

INTEGRATE cnginccring aPProPriatelg
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Reminder!!

PEs are a list at each graclc level

Districts/teachers will need to
decide how to“bundle” them for
instruction
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District: Which to Choose?

SBE Preferred lntegratecl Model

SBE Alternative
Discipline SPeciFic Model



Photosynthesis
Natural Resources

Energy
Chemistry
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lmplementation Timeline

201%; AcloPtion of the Ca NGSS

2014 CST 5, 8,10 Science Assessment
on current Ca science standards

2014 Science Framework begins

2015-2016: Earliest mplcmcntation

(more ikelg 2016-2017)
2016-2017: Science Instructional Materials
2?7, Science assessment on CaNGSS




Shift HaPPens: Preservice «ﬁ':’fh@

What does it mean to teach
content tlﬂrougn the Practices
ancl Cross cutting concel:)ts

How i1s engineering
incorl:)oratecl into the
classroom?

How clo PLCs inForm Classroom
assessment?






